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1 H — NMRj'J^ (3 0 0MHz, CDC1 ± ) 

(ppm).: 7. 2-6. 7 (13H, m, Ar-H) ; 

5. 9 (1H, m, H 2 C = CH-CH 2 -) ; 

5. 2 (3H, m, H 1 C.= CH-CH 2 -, -CH 2 -CH- 
. CH 2 -) ; . 

4. 2 (2H, w 3 -CH 2 -CH-CH,-) ; 
4. 0 (2H, w, H 2 C = CH-CH 1 -) ; 
3. 8 (2H, w, -CH,-CH-CH 2 -) ; 
1. 6 (1 OH, s, -C-CH 3 ) 

FT-IRfllfr [Ne_atj 

P (cm" 1 ) : 2 9 6 9 (v, C-H) ; 1 7 6 6 ( v, C = 0) ; 

1 5 0 8 (y 3 C = C) ; 1 2 3 2 (v, C-O-C) 

OP CMS? 

MM^frf-M : 4 8 0 0 (M&ti*V7>?-l/>»M) 

15 algM 

m (%) C : 7 3 . 3 ; H : 6 . 2 
Mi (%) C : 72. 8 ;H : 6. 4 



*SP--trn>H4 0 0 0) ®4M^£ftJ£ftffl bT^f o 
'H-NMR (3 0 OMHs. mn^ 

6 (ppm) : 7. 3 (4H, d, Ar-H) ; 

7. 2 (4H, d, Ar-H) ; 
1. 7 (6H, s, -C-CH 3 ) 



i 
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FT— I R (Neat) 

v (cm" 1 ) : 2 9 6 9 (v, C-H) ; 1 7 7 4 ( v, C = 0) ; 

1 5 04 (v, C = C) ; 1 2 3 0 (v, C-O-C) 

mmm (%) C : 7 5. 6 ; H ': 5. 6 
mmm (%) C : 7 5. 2 ; H : 5. 5 

» * 

« 

1 H - N M R Mfefc «fc K> m 2 m<D * - - h SfcM bT 1 M©l!J^T* 7* u ^ 

I 

10. *»wi-icj;D#6*ifex 7';;v$^7 7 M/fc#y*— > 8. 

Og (1. 7mmo.lK ilicMa^i^ 1 5 0mLO^DD*;i/A(ci9: 
AbfA 5. 9 g (3 6mmo 1) 6Dh Uxh^$/$/7>^iPbT^#H 

* 

15 U h fcftfe (JR» 8 . 9 gs ifc^ 8 9 . 0 %) 0 G P C«£®i|gJR> 

TO#?M& 5 20 0T^oL £ fe> 1 H - N M R«fc «fc D > # U * 

.tifeo *' fc N <r o h U x h y 3®$|& h y x h *S/>>5 > 

20 ftOlD^So 'H-NMRx-^FT-IR^-^^ft^tiEl 

k 6 C^-fo 

SUHfi (%) C:63. 0;H:6.9;Si:6.4 
^flfil (%) C:62.4;H:7. 2;Si:5. 4 

'H-NMR (30 0MHz, CDC1 J 
6 (ppm) : 6. 7~7. 2 (14H, m, Ar-H) ; 3. 9 (8H, q, 
25 SiO-CH 2 ) ; 1. 6 (1 1H, s, C-CH 3 ) ; 1. 2 (1 1H, t, 
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SiOCHz-CH^) 

FT-IR (f i lm) 

V (cm -1 ) : 1 7 6 6 (v, C = 0) ; 1 5 0 8 (v, C = C) ; 
1 2 3 0 (v, C-O-C) ; 1 1 0 3 (v, Si-O-C) 

J.-t^D>H4 0 0 0) h;i/^-*&&©jiDT-&&o 'H-N 

MRf-^ £FT — I R^-* &*n j ?ilia4 9 Kl^-fo 

1 H — NMR (3 0 0MHz, CDCl,) 
6 (ppm) : 7. 3 (4H, d, A r — H) ; 7. 2 (4H, d, Ar- 
il) ; 1. 7 (6H, s, C-CH 3 ) 

FT-IR (film) 

j? (cm -1 ) : 1 7 74 (v, C = 0) ; 1 5 04 (v, C=C) ; 
1 2 3 0 (v, C-O-C) 

%flB0!l 2 - 1 : ±M£Z 'J 7 Mfe# U T U N ©igrBfe 

8. Og (0. 1 3 mm o 1 ) O*' 'J 7 'J 1/- h (i-^*ttl# ij 7 'J 1/ - 

MJ10 0K 2 5. 4g (2 2 3mmol) ©ry^'J^i-TM 0. 
8 g (2. 2 3mmo 1) £A:/n K£5 OmL© 

= P77X3^AU JHEgBMriN ^7 5°Ct?3l^»^m#bfeo »m 

1 OOmLO^OD^Mfcill^ Stt&^dffiHO^^y — 

^77 bbfc^UTUlz-h^fe (JRS5. 2g s IK3S5 7. 9%) o GP 

1 H — NMR (3 0 0MHz, CD CI,) 
<5" (ppm) : 9. 0~7. 6 (7H, m, Ar-H) ; 
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7. 3-6. 7 (1 1H, m, Ar-H) ; 

5. 9 (1H, b, H 2 C = CH-CH 2 -) ; 

5. 6 (1H, b, -CH,-CH-CH,-) ; 

4. 3 (2H 3 w, -CHa-CH-CH^-) ; 

4. 0 (2H, b, H,C = CH-CH,-) ; 

3. 8 (2H, b, -CH,-CH-CH,-) ; 

1. 7-1. 6 (8H, 2s, -C-CH 3 ) 



FT-IR (Neat) 

v (cm -1 ) : 1 7 3 3 (v, C = 0) ; 1 5 0 6 (v, C = C) ; 

1 2 0 3 (v, C-O-C) 

GPCa|^ 

: 6 7 0 0 <M l^'J * f- V 

5 TtMftfa 



Wffi. (%) C : 74. 5 ; H : 5. 8 
mmm (%) C : 74. 4 ; H : 5. 6 

tfcs SMW;*'J7^-|« (a-f*i^ij7'J 1/-MJ 1 0 0) 

1 H— NMR (3 0 0MHz, CD CI.) 
6 (ppm) : 9. 0~7. 6 (8H, m, Ar-H) ; 



v (cm" 1 ) : 1 7 3 9 (v, C = 0) ; 1 5 04 (v, C = C) ; 

1 2 0 3 (v, C-O-C) 



mmm (%) C : 7 7. 1 ; H : 5. 1 

mmm (%) c : 7 7. 0 ; h : 5. 2 

15 ®iomT*$>^tco 

mmm 2 - 2 : .^(cm^^-i' ^wa^y^ 7 h u z u k= h co-a- 



7. 3 (8H, d, Ar-H) 
7. 2 (8H, d, Ar-H) ; 
1. 7 (1 2H, s, -C-CH 3 ) 



FT-IR (Neat) 
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mBM2- 1 7'j;i/S^7 7 M/fe^UTUl/-h 5. 0 

g (0. 7 5mmol)s £<fc»£Moc«jfi£l^. 7 5mL©^na*;i/ 
AfcSAlfe^ 1. 3g (7. 6mmol) ©h'Jxh^>i/7>»bt 
5 g^ffl^Ts 6 2 °CT* .6 l$fi»SI# U o jRtfflU IS mo * 5 9J U fcHJfo 

hVtzXVTV U-h*mtc (JR*6. lgs »9 6. 8%) 0 GPC$]£© 
*S*x ¥±&#?»&7 8 0 O^ofeo tfes 'H-NMRS'J^ctDs 

(%) C:68. 5;H:6. 6;Si:3.4 

gftltit (%) C:67. 9;H:6. 4;Si:3.3 

1 H — NMR (300MHz. CDC1 J 
6 (ppm) =7. 6~9. 0 (8H. ni, Ar-H) ; 6. 8~7. 3 (14 
15 H, m, Ar-H) ;3. 9 (8H, q, SiO-CH 2 ) ; 1. 7 (12H, 
w, C-CH 3 ) ; 1. 3 (10H, t, SiOCH,-CH,) 
FT-IR (f i lm) 

i? (cm -1 ) : 1 7 3 5 (v, C = 0) ; 1506 (v, C=C) ; 
1 2 0 3 (v, C-O-C) ; 1 103 (v, S i-O-C) 

JKflfcttffl bfc# U TVU-h (3--?*%M# U T V I/- h U 1 0 0 ) ©X 
20 W^-*tt&©»t>T&S« 'H-NMRr-^ £ F T- I R5=- 

* ***l*ftEI 5 1 1 0 fcjjs** 0 

1 H — NMR (3 00MHz. CDC1,) 
6 (ppm) : 7. 6-9. 0 (8H, m, Ar-H) ; 7. 3 (8H, d, A 
r-H) ; 7. 2 (8H, d, Ar-H) ; 1. 7 (12H, s, C-CH 3 ) 
25 FT-IR (f i lm) 

v (cm -1 ) : 1 7 3 9 (v, C = 0) ; 1 5 04 (v, C = C) ; 
1 2 0 3 (v s C-O-C) 
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M 

6 0. Og (3. 3mmol) Ux^U>rU7^ U— Y (TVl/F'Jy*- 
#SD > 3 5 0 g ( 3 . lmol)©7'J;^iJ 3/5>/l/x— 6 4 . 5 g 
(1 5 4mmo 1) h 7 7xx;i/*x*->7A:7*a-^ F£ 1 LOHD77 

^m#ffl^,Ts $Jl 5 3'CT»6l^^»m#.b^o £fc#&s KJfo 
M^tl^?if!lO^^^-;i/«AbT@»^Il]JRbfeo £©II]»£2 0 0 

*Uxf!/>rl/7^U-h^fe ($113. Og, W2. 3%) o 

Gpcmfeom^ mfr?m\±2 o o ot?fcofc 0 n^ife^ | jx^i/>r 

1 H — NMR (3 0 0MHz, CDCl,) 

(5 (ppm) : 8. 1 (11H, w, Ar-H) ; 

5. 9 (1H, b, H 2 C=.CH-CH 2 -) ; 

5. 3~5. 1 (2H, b, H^C = CH-CH 2 -) ; 

4. 7, 4. 5 (11H 3 b, - CH , CH, -) ; 

4. 0 (3H, m-b, H,C = CH- CEU -, -CH 
9" CH C H 2 — ) ; 

3. 8~3. 5 (4H, m-b, -CEU-CH- CH, 

-) ; 

FT-IR (Neat) 
v (cm -1 ) : 1 7 2 2 (v, C = 0) ; 1 2 6 3 (v, C-O-C) 
GPCiff]£ 

n&¥®fr?A : 2 o o o mmxv^vywt) 
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SUA (%) C : 6 2. 6 ; H : 4. 9 
mmm (%) C : 6 1. 3 ; H : 4. 9 

■ 

FT-IR (ATR) 
v (cm -1 ) : 1 7 1 6 (v, C = 0) ; 1 2 3 8 (v, C-O-C) 

io *&3flre&ofe 0 

^Ste^l 3 — 1 CiDftfiilfe 7'JJH^77hbfe^'Jxfl/>rl/7^. 
15 l/-h 2. Og (1. OmmolK ££tfM^fi©j&fb6£^£s 4 0mL 
07DD*;bAl^Abfeis 1. 3g (7. 9mmo 1) O h Ux h^>5>v 

>*mu Lxmmmm%Ts m 6 2 «ct* 2 2 aaa, @» 

U;i/** J ^77 hbfc*Ux^l/>^l/7*l/--h£f§fc (JRS2. 3g N w 
20 9 5 . 1 %) o GP CmfeOffiZks ¥®ft?m&2 2 0 OT'&^fco *fcs *H 
-NMR9ISK:J:Dn ^ l JxfUVrU7^l/-M^tfiS3iOh Dxh 

^>^>'JW7 7 HbTV^ClfcjWftBSftfeo SfciOh'Jx U 
;i/*©-fRfcttx 3fl*!l& h yxh*^>5>#E&bWS£fcfc$!lofeo Si 

25 R^-*tFT-iR^-#£^ft^ni33 tsj^-To 

SlUg (%) C:55.9;H:6.0;Si:5. 9 

(%) C:53. 6;H:5. 2;Si:5.4 
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*H-NMR (3 0 0MHz, CDCl a ) 
6 (ppm) : 8. 1 (1 6H, s, Ar-H) ; 4. 4-4. 7 (1 4H, w, 
O- CH g CHj -O) ; 3. 8 (9H, q, S iO-CH 2 ) ; 1. 2 (1 2H, 
t, S iOCH,- CH* ) 

FT-IR (f i lm) 

v (cm -1 ) : 1724 (v, C = 0) ; 1263 (v s C-O-C) ; 
1 0 9 9 (v, Si-O-C) 

frr—P *) & o Sfes FT-IR^-^fcim lfcTjrfo 

FT-IR (film) 
p (cm -1 ) : 1716 (v, C = 0) ; 1 2 3 8 (v, C-O-C) 

i 

-hi. 0gS10mL©rh7tFD77>t«s 0. 22gOlmol 

/LttfflfcdcftiSaiOU SSfiT-eiO^IMJWLfco 
^7^A07t>n-h(;^bfco fifes * 5 -ifrtttfUx?- 

7?&£?ft7 4;i/A£*#;fco 

hl. 0g§10mL©rh7tFn77^gits 0. 21g©lmol/ 

i 
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■ 

7*1/7*1/— hi. 0 g£ 1 OhiLCDt 1 h^b h*D77>tig^ 0. 18g 

5. Og (0. 24mmol) b (=|x>^7'J>7*7 

7^>^X|tIi-tfD>H4 0 0 0)^ 6. 6g (2-4mmo 1) (D3-if 
>JJ/FWDKM> ijih^>7>, 0. 08g (0. 24mmol)0r 

0%) o GPCm^om^ ISIiR«50¥*&^ : ?*tt4O 0 O-C&ofeo £fcs 1 
H-NMR$J£fc<fc!9(5 : 5. 2ppmi:4. lppm^ 

KD77>fc« lmo l/LIi*»btiilfcy;H$^7Xl. 
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■ 

3. 0g (83/^mol) ©*U*-#*-h (Hgx>^-T 'J >^77^ 
fy^Ha-tD>E2 0 0 0)s 8. 3 g ( 5 9mmo 1) <D^D 

K 0. 04g (1 1 7>anio 1) ©^h7^;i/^*-^A^D 

« 

T*rffl«IIIifcb;fco £0®iRto**DP*;i/Afc$gfl?u #S^3if!l©* * 
-;i/fciftA«cfcfc«fcDM»bfco Sgjft&CDiRgB: 4 . 1 g (jR*8 7%) t? 

'H-NMR (30 0MHz, CDCJJ 

6 (ppm) : 7. 2~6. 8 (8H, m, Ar-H) ; 

6. 1, 5. 6 (2H, 2S, H 2 C = C-) ; 

5. 5-5. 3 (1H, m, - CH 2 -_CH- CH 2 -) ; 

4. 6~4. 3 (2H, m, - CH, -CH-CH,-) ; 

4. 2~4. 1 (2H, w, -CH,-CH- CH, -) ; 

1. 9 (3H, s, H,C = C- CH* ) ; 

1. 6 (6H, s, -C-CH 3 ) 

FT-IR (Neat) 

v (cm -1 ) :1762 (v, C = 0) ;1722 (v, C = 0) ; 

1508 (v, C = C) ;1236 (v, C-O-C) 

ms^m^m. 11500 («$#y**-u>iftji) 

mmm (%) C : 6 9. 7 ; H : 6. 1 
mmm (%) C : 6 9 . 0 ; H : 6 . 1 

1. Og (2 8/imol) ©^'J^-^-h (HSx>i;-7'J>^/7X 
^y77>SU-t:D>E 2 0 0 0) s 5. 7g (5 9mmo 1) ©1, 2-x# 
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3f->-5-'v*"fe>s 0. 2g (3 9 0/zmo 1) (D?" V 5> 7 

2x7 Wt h*^2 5mL©HP7 7X3{c^Xb , r^llffl^TN $Jl 2 2°CT- 

5 fc&A-f 5 SIM bfco 0 . 3g (JR*24%) Tr&o 

1 H— NMR (3 0 0MHz, CDC1 ? ) 

5 (ppm) : 7. 2~6. 8 (6H, m, Ar-H) ; 

5. 8 (1H, m, H 2 C=_CH-CH 2 -) ; 

5. 0 (1H, m, HgC = CH-CH,-CH»-CH-C 

H 2 -) .; 

4. 1~3. 8 (2H, m, -CH 9 -CH- CH^ -) ; 
2. 2 (2H, m, H,C = CH-CH A -) ; 
.1. 9 (2H, m, - CH, -CH-CH,-) ; 
1. 6 (5H, s, -C-CH 3 ) 

FT-IR (Neat) 

V (cm" 1 ) : 2 9 6 7 (v, C-H) ; 1 7 5 6 ( v, C = 0) ; 

1 5 0 8 (v, C = C) ; 1255 (v, C-O-C) 

io mm¥*3fr?m : 4 8 o o mm^v^u>mn) 

mmU (%) C : 74. 9 ; H : 7. 1 
(%) C : 7 3. 8 ; H : 7. 1 

2. Og (32/zmol) O^'JTUU-h (^--^S^U T-'j I/- hU 1 
0 0K 7. 9g (5 6mmol) ffi^'J^M^i"Jl/-b> 0. 0 4g 
20 (11 Umo 1) 0rb7^;i/*X*-!>A7nY^ K£2 5mL®HP7 

5 7 =i (c&A b ifo 9 7 °C-e 1 IS»n$$l# b tz o Sfcft^ l^n 
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*H»Ufc« $2A^©Ifcftfci 2 . 5g (W6 9%) T'feofeo UT'J 

X H— NMR (3 0 0MHz, CDCla) 

5 (ppm) : 9. 0~7. 5 (3H, m, Ar-H) ; 

7. 3~6. 7 (6H, m, Ar-H) ; 

6. 1~5. 5 (3H, m, H2_C_=C-, -CH»-CH 

-CH 2 -) ; 

4. 7-4. 1 (4H, m, -CH,-CH- CH, -) ; 
1. 9 (3H, s, H,C = C- CHa ) ; 
1. 7-1. 5 (5H, 3s, -C-CH 3 ) 

FT-IR (Neat) 

v (cm -1 ) : 1 7 2 6 (v, C = 0) ; 1 5 0 8 (v, C = C) ; 

1 2 3 8 (v, C-O-C) 

g p came 

: 1 0 1 0 0 («*#y;**-l/>iftj*) 

mmW (%) C : 7 1 . 0 ; H : 5 . 8 
mmm (%) C : 7 0 . 2 ; H : 5 . 7 

Jfo:MC6-l) 

10. Og (0. 2mmol)©^'J*-^-h (=ix>^7'J>^7" 
7^f^^^la-^P>S2 0 00) , 4. 5g (3 9mmol) (DTVliy 

r;K 0. 07g (0. 2mmol) ©Th^yfM^*-')^ 

m&M^Ati, ^7 0°CT9^TOabfe^«^U SJS^dd^A^^ 
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1 H — NMR^iJ^ (3 0 0 MH z , CDCl a ) 

6 (ppm) : 7. 2-6. 7 (176H, m, Ar-H) ; 

5. 9 (1H, m, H 2 C=_CH-CH 2 -) ; 

5. 2 (3H, m 5 H i C.= CH-CH 2 - J -CH,-CH 

-CH 2 -) ; 

4. 2 (2H, w, -CH,-CH-CH,-) ; 
4. 0 (2H, w, HoC = CH-CH z -) ; 
3.8 (2H, w, - CKU -CH-CHp-) ; 
1. 6 (1 3 2H, s, -C-CH 3 ) 

5 FT-IRffli]£ (Neat) 

v (cm -1 ) : 2 9 6 9 (v, C-H) ; 1 7 74 (v, C = 0) ; 

1 5 0 8 (v, C = C) ;1 2 3 2 (v, C-O-C) 

g p caasfe 

MW^?JS : 1 8 4 0 0 ($ip#U* 
Ztlb CD«lO)Pf £ D s Hifl^J 1 1 b fcfc&mt 2 2 fi© * - 

H«B^I 1 2 : U 5 7 h bfcfr' 'J h g>£-fife (MM 

Jfe : MC4-1) ' 

1 5 0 0g (4 Ommo 1) 0#U*-#*-h U ^^T"^ 

7?-y77i^-t:P>H4 0 0 0) N 13 4g(l. 2mol) 07'JM'J 
r-;K 36g (0. lmol) Or F^^Jl/^^-^A^DT^ 
h* SHffEttlW'N > ^ x;i/ -F M 1 0 B»mvTiS-WSilrUfco 

z<Dm&m%7- 7 y "WSS/mwbb 2 wpm^K zwi5-45M qmkw< u 

7 -f -V-mfe®; 5 0 r p ^7'M-[ill£ic2 0 0 rpm> *a£2 8 0 6 CT 



10 



15 



20 
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'H-NMRflte (300MHz. CDCla) 

6 (ppm) : 7. 2~6. 7 (92H, m 3 Ar-H) ; 

5. 9 (1H 3 m, H 2 C = CH-CH 2 -) ; 

5. 2 (3H 3 m, H2.C.= CH-CH 2 -, -CH 2 -CH 

-CH 2 -) ; 

4. 2 (2H 3 w, -CH,-CH- CH, -) ; 
4. 0 (2H 3 w 3 H,C = CH- CH, -) ; 
3. 8 (2H 3 w, -CH^-CH-CH,-) ; 
1. 6 (6 9H 3 s, -C-CH 3 ) 

FT-IR%i]£ (Neat) 

v (cm -1 ) : 2 9 6 9 (v, C-H) ; 1 7 7 2 (v 3 C = 0) ; 

1 5 0 8 (v 3 C = C) ; 1 2 3 2 (v, C-O-C) 

GPC«!ljfe 

11¥ Wl : 8 4 0 0 (*iipi#ij*?-i/>mj|) 
c ti *> ©#*ftt*©»*f gffiftl 1 2 T-^ b fc<b£« 1 2 » * - 

nam, i 

tD>H40 0 0)^5mL(D^DD*;i/AMU^ ^7^S|^t> 

tmm 2 

0 . 2 gCD* U 7 U b- h (a-^*|tl^ »J 7 U b- MJ 1 0 0 )£ 5 mL0 
^dd A fcgfjSPLfe^ #^ e > ^ - h bfco 

Jfc«fll3 

0. 2 gCD^U^bb^b7^b-h (771/ FU y^tSO 45mL©m- 
^by-;UC»)WbfeftN ^^^a^^t^bn-hbfeo 
HSI^J4~7s 43ctt>*l:b»l~3T-{fMbfe^v^»K-N©rr-7 i 'f b^"7 
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$ CD 



1. £$W>^ ^ 



0 R 1 R 2 



(1) 



Q Q : 



2 . 



O C O R— ) hO— Xh— C O Xj R-J— (2) 

m \ / n 

R 1 R 2 



Q 1 Q 2 

^^ug-ca Ds Q 1 WQ 2 (iSvMc^bT^?§^bTV^ * <fc <U 
R 1 2 (iS v> ft: jilK VTTm]£*f& bTV>T%<kv>o } 
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m&O ULtaamx tb t) > n fc* 1 &Lba>5&8TC & 3 o ] 

t*^ £ n % mm l msL% m t z * y * - - h • 

*!3SfcJ*VtlvC*,U\ 
»«3I2.B«©a|«U*-#*-h. 

i J 1/ f , F 

O C R 3 — C O R 4 — ) h O Xtf — C R — C O ^ R 



m 




R 1 R 2 



Q 1 Q 2 
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5. tu!aR 3 wR 4 &> wwuftii/TN tiMttKwt&ftffiKD* %.mm 

filBQ 'ZWQ 2 ©? *>£«^ 3<HH£*Ci±fcvMlfe#x SVR \ 

— L 1 — SKOR^pR 6 ^ (3) 

$MWL 6~2 0O7'J -;WSs ift$jR 6 ~ 2 0 (DT? r-fe^vH/SXtt 

r-fe b r-fe f-^a&Tf » D s R 6 itokUSM^ Any i ~ 1 2 . 

pttl-3©SE8rC*So ] 

«n ra&y stews***" s# u *— hx&tf u x*5vi/© 
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> 

12. Sis Ti N Zr\ Al> Fe s Ctu S n N B N Ge N Ce N Ta x W 

fcM^©#&TT\ nt^s i - 7 ov^-rtifrxB:**a i o tm<D# y 

1 4 . t3 s 5$ 

0 R 1 R 2 

II I I 

C O C C O R (5) 

II 

Q 3 Q 4 

1 5. 5$ 
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